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▼Various methods are available for separation and recov-
ery of DNA molecules from agarose gels (see Ref. 1, 2, 3).
Here we report an easy-to-make, cheap and very efficient
method for DNA elution, introducing a simple, but signifi-
cant modification to the procedure described by Glenn and
Glenn (Ref. 3) and termed PEPSIs (polyester plug spin in-
serts).
In our hands, the yield of DNA recovered from the
agarose gel using the PEPSIs method was low. If the cen-
trifugation time and/or speed was increased to harvest more
DNA, the polyester fiber-fill in the 1.0 ml blue tip tended to
be pressed down to the end of the tip which was immersed
in the eluted solution which contained the DNA. This cre-
ated a capillary-like absorption of the eluted DNA solution,
further reducing total DNA recovery.
In order to avoid contact between the polyester fiber-
fill and the eluted DNA solution and thus prevent re-
absorption of the elute and, ultimately, increase DNA
recovery, we designed a three-part ‘nested’ device for the
elution of DNA from agarose gel. This device, which we
have named PEPSIs-97, was made with a 1.0 ml blue tip, a
0.6 ml PCR tube and a 1.5 ml tube, assembled together as
follows:
1 A blue tip was inserted into a 0.6 ml PCR tube and
the portion of the tip sticking out from the tube was
removed together with both the bottom and the lid of
the tube.
2 Three milligrams of polyester fiber-fill were inserted
loosely into the blue tip.
3 The 0.6 ml PCR tube containing the blue tip was finally
encased in a lidless 1.5 ml centrifuge tube (Fig. 1).
In order to evaluate the efficiency of DNA recovery us-
ing PEPSIs-97, aliquots of DNA of known amount [Low
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FIGURE 1. Diagram of the nested device used to elute DNA from
agarose fragments. The device can be autoclaved before use.
DNA mass ladder (GIBCO; 10068-013)] were run on an
agarose gel and, as soon as the DNA had left the well, small
plugs containing the whole DNA were cut out from the gel,
transferred onto the top of the polyester filling and spun
at 12,000 rev/min for a set amount of time (5−25 min).
The retrieved DNA was run once again on an agarose gel
and the brightness of each single band was assessed with a
scanner using appropriate software (Paint Shop Pro 4) (Fig.
2a). The quantitative analysis of the bands at 2000, 800
and 400 bp is shown (Fig. 2b): after centrifugation for 25
min, the efficiency of recovery ranged from 85% to 78%
for the bands at 2000 and 400 bp, whereas the percent-
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FIGURE 2. (a) Ethidium-bromide-stained 1% agarose gel after electrophoresis showing the recovery of whole sample of a quantitative DNA mass ladder.
Lane 1, 700 ng total DNA run as reference quantity (the exact amount of DNA in each band is known and marked on the left); lanes 2−7, eluted DNA
recovered from 700 ng of starting DNA centrifuged for 25 min (lane 2), 20 min (lane 3), 15 min (lane 4), 10 min (lane 5) and 5 min (lanes 6 and 7). (b)
Diagram indicating the percentage recovery of bands of 2000, 800 and 400 bp after different centrifugation times (5−25 min). After 25 min, the maximum
recovery of DNA is reached (85% for the 2000 bp band of the unspun control). Increasing the centrifugation time beyond 25 min does not increase the
yield of DNA.
ages for the same bands were only 33−31% after 5 min
centrifugation. Centrifugation times of 30−50 min did not
improve the efficiency of DNA recovery and showed that
PEPSIs-97 reaches a plateau after 25 min centrifugation.
DNA recovery using PEPSIs-97 was highly reproducible and
gave the same results when the procedurewas carried out on
single bands cut out from the agarose gel (data not shown).
PEPSIs-97 is also very efficient for the recovery of high
molecular mass DNA. Using the same procedure described
above, we recovered 80−85% of DNA fragments up to
23,000 bp after 25 min centrifugation.
Depending on the size of the starting agarose plug,
the DNA can be eluted by adding up to 50 µl of TAE
(Tris−acetate−EDTA) buffer before centrifugation. After
elution, we commonly precipitate DNA with 1/10 vol. of
3 M sodium acetate and 2.5 vol. of absolute ethanol at
−20◦C overnight. We use this protocol as a source of DNA
probes to be labeled with random priming or nick transla-
tion for both fluorescent in situ hybridization and Southern
blot analyses or as substrate for endonuclease digestions,
ligations, PCR and direct sequencing.
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Products Used
Low DNA mass ladder: Low DNA mass ladder
from Life Technologies (Gibco BRL)
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